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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a highly active 
olefin polymn. catalyst having an easily controllable 
activity. 

SOLUTION: This catalyst comprises a transition metal 
compd. of the group IVB, a Lewis acid or an ionic 
compd., an aryloxy compd. represented by the formula: 
MR 1 R 2 R 3 (wherein M is an atom of the group III; R 1 is a 
2C or higher alkyl, etc.; and R 2 and R 3 are each H, a 2C 
or higher alkyl, etc.), and a phenol deriv. represented 
by formula II (wherein R 4 to R 8 are each H, an alkyl, an 
aryl, an alkoxy, an aryloxy, etc.). In this process, an 
olefin is polymerized in the presence of the catalyst. 
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4-(p-^nD7x^/u) -Y yr^^) } v*/y 

^nU h\ rac-y^TVy^y uy-fcT;* {1- (2-^ ^/V- 

4-( r ^DD7x-^) ^y-^-yy) } y"/y n-r)^-; 
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^py h\ rac-i/^^/vv-y yy-f ;* {i- 

4- (o-? PD7x 33 /y) y-7^;r-/y) } yVyp ^ty&is 
^ P y K\ rac-v^^Vl'V'y vy-tr* {1- 
4- (o, p-i/? P P 7 m - /V) 7 ^ =~)V^ yy^/y) } 
^3^7A^P!) h\ rac-y^TVyy y V-y-tT;* {1 

- (2~^^-/^-4-{p-y^=ey =c .^/u) >T y^— /y) } 
^a = !7^py K, rac-^f^yll^y-f^ (1 

- (2-^ ^/U-4-(p- h y /V) >Y yy^/y) } v^Vn - r> 
Av/^P y h\ rac-i^^ ^/V->y uy-fcr* {1- (2-^ 
yvy-4-(m- h y/y) -Y y-T^/y) } ^3^>)^v?^ p 
y h\ rac-^^yyyy-tr^ {1- (2-^7vy-4-(o 

-hyyu) ^ yr-Zl/) } *?A'=t — $J*i?4r p y K, rac 

-t^^/y-yy uy-tr;* {i- (2-^^/u-4-(o,o , -> ; ^ 

rac-^^f;^>y yy-tr^ {i- (2-^^^-4-(p- 
ai^/u^7^-/v) ^ yr^;i/) } ^/v^^ *5J*i/9 p y 
h\ rac-^^f/pyyyy-^ {l- (2-^^/W-4-(p-i 

py h\ rac-^^^/l^i/y WV-tr^ {1- (2-^A-4- 

^py k, rac-^^f/vyyyy-^ u- (2-^^/v- 
4-(p-h'7m^/ix) y-7= s ^/y) } ^/i/n^^^o 

y h\ rac-vV ^VI*-:/ y uy-tr^ {l- (2-^^/W-(m 

-t'^^^/w) y^^/v) } p y 

K. rac-^f^yy yy-t*^ {i- (2-p*^/v-4-(p- 
bV * f^y !)uy7x >T yr^^) } — 
S'^d!) k. rac-y^f/wyyyy-^ {1- (2- 
^ f ;w4-(nr h y ^ f /i-y y y y 7x^;y) 
/v) } *?/u=x p y rac-^f;^yy yy 

- 1'^ {1- (2-^3:^/^-4-7111^/^ yf^— /u) } >vy 
3^7^i/^py K. rac-v?xf;i/yy yy-^ {1- 
(2-^^/^-4-^111^/^ yr^;u) } ^3 = ^^^ 
^py h\ rac-v?-(i->^p tvu) {1- (2 

f;M-7i^/W y^^/y) } i//yp p 

y K, rac-i^- (n-^/V) yjJVy-^ (1- (2-pt^ 

;W4- 7x^ /y^T yr^/L') } i^/y 3^i)A^py 
h% rac-^y^ p^^r^y y yy-ir^ {1- (2-^ 
/y-4-7oi^/y^ v-^^/y) } -^/un- ^v/^ p y 

rac-^f ;V'7x3i/Vv'y yy-tr^ {1- (2-^ ^/V- 
4-7x^/K >-^-/y) } >>3n!)A^P!) K> ra 

c-^7^^;y>yi/y-f7 {1- (2-^^/y-4-7^n/y 

^yf'/L') } vVyn^ f^JV & y K, rac-i/ (p- h 

y/y) -yyyy-^ (1- (2-^^-4-7^3:/^ y^ 

3z/y) } v?/i/3^"7^^^p y h\ rac-y 5 (p-^ p p 7 
^^i/y) yy {1- (2-^ ^/y-4-7 ^^/y-r y 

y^/y) } i//U3^«)j,^py k. rac-^f yy-f 
^ {1- (2-^f/H-7xi/W yr^^) } ^/y=>^i 

r>A^^py h% rac-3c^uy-f^ {1- (2-p*rvy-4- 
7^3/^yf^^) } ^n^^^Pii K, rac- 

y^/W^y-^ {1- (2-^^^-4-7^31^ 
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y^^/y) } i?/^^i)A^n!J h\ rac-i^^^/V^ nJJ K, rac-^f ;L->!J {l-(2-xf;W4- 
^yy-t*;* {1- (2-^^/W4-7x^;K (3, 7*=. AO ^y^^yy) } ^l/3ii5?A 

AO } £t y rac—y^^vy-yy yy ^nU K, rac-^p* y Uy- fcT {l-(2-3i^yy 

-t*^ {1- (2-^ f;M-7 1 =^ y f ) -4- (2-/n*7 3i^;V) yf^nyy) } i?;l>^=i$Ms 

^r)A^n> h\ rac-v^^Vl'V'y yy-fc*^ {1- (2 ^n!J K, rac-W f/l'v' U yy-fc*;* {l-(2-3i^yy 

-^f/H-7xr:yWyf^) } i^A- =» = «7 ^y* -4- ^ yf^/V) } ^A-^—^A 

/K rac-^^^V!J yy-t*;* {1- (2-7«^/^-4-^^ ^nUK, rac-i^^f ;^>IJ l^y-t:^ {l-(2-3i?vy 

^i/W yy^/y) } -yVP^^^A^f/l-^ n y K, rac- -4- (4-^n ^y^^yy) y yf^nyy) } 

yV^A-yy yy-tr* {l- (2-^yy-4-:7^:^yyy y v^ny h\ rac-yV^yy-yy yy-tf;* {i-(2-3i^yy 

T^yy) } i^/Vn^t7A^ny FSO ? Me, rac-yV 10 -4- (4- 1* 7 m 31 y yy ) -Y yy^/y) } i?/V = £ 

f/v^yuy-^ {i- (2-^^71^-4-^31^^^^— h\ rac-^^f/^yyyy-tf^ {1- (2-^^/1^-4 

/v) } -yyy zi^ty J*-? n y KO s 0 2 M e „ rac-vM ^ - (4- h y * ^yyy ]} /uy^^/u) 4 y^—zy) } yVy 
yUv'Di/y-t^ {i- (2-^^/1^-4-^31^;^ yf^ u }) k. rac-^^f/Vv'U yy-^ {1- 

yy) } y* A- n^H^Di) h\ rac- i/^f;^>!J U V (2-n-^* P tVW-4- 7 31 =1 yy ^ y^—yy) } -yVy n-r>A 

-tr* {1- (2-31 ^dU h\ rac-^WDVy-^ {l-(2-n-^n 

yy) } ^J=5fA^D!) h\ rac-^^f/Wy uy fcW-4- (a-t7f/^) y^—/y) } i?/V =1 — >7 A -y 5 

- ^ {1- (2-3i^yy-4- >T yf^ ^p!J h\ rac-^f/^yvy-^ {l-(2-n-7 , nt° 

/V) } a^!)^n!) h\ rac- -y 5 ^ ^ A"> V U y A-4- ( /J -^"7 4 } y"yy n n r> A ^ 

-tf^ {1- (2-3z^A-4- (2-^f/Wl-f7f;l') -fy nj)K, rac-yV ^A"> y Uy-lf^ {l-(2-n-7 0 t3t> 
7=^/y) } i^n-r^Av^n y K, rac-vV^A-ylJ 20 -4- (2-^yy-l-^-^yy) ^ y^—yy) } yVy=i^>7 

l/y-^ {1- (2-31 (5-T-fer-^^^/V) -fyf A^nU h\ rac-^f/^yyy-t'7 {l-(2-n-7° 

31 yy) } K, rac-y^^A-y-y U n f/V-4- (S-T-fe-J-^AO -f y^^AO } yvy^ — 

ls-t?X {1- (2-3i^A-4- (9-T V h y AO -fy?*— ^^ny h\ rac-^^^v-y yy-t*^ (l-(2-n- 

yy) } yVy^^^Ay^ n y h\ rac-v'^^yy yy 7°n tVM- (9-ry-hyAO -fyr-^) } yvy^ — 

-tr* {1- (2-31 ^a*-4- (g-7xtyhy/u) >r>-^— ^^P!i h\ rac-yV^A-yy l/y-f^ {l-(2-n- 

A0 } iz/V^r^^^o?^ u y ^ rac-^^f^yy I/y tV^-4- (9-7xty Fy/U) y-y^/V) } 

-tr^ {l- (2-31 (o-^^/u^m— /v) ^yf= 3mr>A^^uy h\ rac-i?^f;uyyuy-t^ {1- 

A0 } ^3^!)A^py K, rac-V^f/uyyyy (2-i-7"u tVW4-7x-;W y-^yy) } yVy=t = £A 

-fcT;* {1- (2-31 (nr^f/V7x^/W) ^yf= '^ny K, rac-i/^Wy 1/y-f^ {l-(2-i-^ p ci 

/y) } ^^^^ny k, rac-^f;^yy yy 30 tvv-4- (a-7-^AO ^y^) } ^3^17^^ 

-t^ {1- (2-3i^/y-4- (p-^^yuy^^/w) yf^ ^y K, rac-i?y^yy yy-tr^ {i-(2-i-7 , pt° 

/y) } V s a- n^^A^ny k, rac-v?^ f;yy yuy a--4- ( js -^r 7 ^;v) ^ i^f^/v) } iS/v 3x17^-^^ 

{1- (2-3i^vy-4- (2 > 3-^7 ( ^/yy'^3iyy) >fy ny b\ rac-^ ^/U^y]} I/^-t*^ {l-(2-i-7°n t°yy 

^31 /V) } ^;Hi^;>j,^Dy K, rac-v^^^yyv-y -4- (8-;* ^A^-^^AO ^ y^yV) } ^yyzi-r^ 

U-y-tT^ {1- (2-3i^yy-4- (2, 4-i/^^-yy7 3i3iyy) Ai^^ny K, rac-i^ ^-/Uiy ]) Uy-tT^ {l-(2-i-^ 

>TV^3iyy) } ^;l/3^iiyA^py K, rac-v?^ ^A- P tf/ls-4- (5-T±^~y^/^) ^l^f=^/V) } 

^yy yy-f^ {1- (2-31^-/1^-4- (2, 5-^;* ^7^3 ^A^ny f, rac—yv ^/y >- y uv-ir^ {i-(2-i- 

/y) yf-^) } ^3^'7^v f ^ny rac— y 5 ^ 7°ptvy-4- o-ryhy/v) y^'^yy) } y/^^ 

^yy->y y-V-tf^ {l-(2-3C^yy-4- (2,4,6-hy^f ^^ny K, rac-^^f^yy yy-f^ {l-(2-i- 

/i/7x=;y) 4 y^^/y) } >?/y=i^r> A-y?^ u y k> 40 T'n tvu-4- (9-7ity hy;y) yf^/y) } i^yy 

rac-^f;yyy yy-f^ {i- (2-31^/1^-4- (o-^ n 3^t)A^ny rac-v?^ ^yy->- y i/y-^ {1- 

D7x^) >-^^i/y) } ^/m^r>Ai;^Dy K, (2-s-y^^yy-4-> f 3i3i/y^ y^^/y) } ^n-r^Av/ 

rac-^f^yy yy-f^ {1- (2-31^-/1—4- (m-^n ^py h% rac-i/^f/yyyyy-t'^ {i-(2- s -^^yy 

n y ^.^/V) 4 V^^/y) } ^3^>7^^ny h\ -4- (a-7"7^-yy) -Y ^^^/y) } ^/Va-^.A^^p 

rac-^7* ^-yy-> y yy-^ {i-(2-3i^/y-4- ( P -^ o y rac-^f;yyy yy-^ (i-(2- s -7'f-/y4- 

H7x^;u) y^^/y) } v^/yri^i^Av 1 ^ p y K, (/3--t"7^yy) 4 vf^yy) } i/yy^^ 17 a^ a y 

rac-^f^yy yy-^ {1- (2-31^/1^-4- (2,3-v 5 k, rac-i/^ ^yy-> y y-y-t*^ {i-(2- s -^^yy-4- (2 
^0 07x3^) 4 y^-/u) } ^7/un^r7 Ay?;? n y ^/y-i--^y ^-yy) ^y^riyy) } ^^^!)Ai/^ 

K> rac-i^^ ^yy-y y uy-h*^ {i-(2-3i^yy-4- (2,6 py K, rac-^^f/vyy yy-^ {i-(2-s-^yy-4 
-^^ tan^^^iyy) yyf*— yy) } i^yy^ = r)i,^ 50 - ^-T-tr^fvy) y y^yy) } = ^ a>?^ 
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U]) h\ rac-v^^^/^v-y UV-t*^ { 1- 4 
- (9-T > hV/i/) A Vt*— A") } vVi^ -i/A^n 
y h\ rac-^^f^i/yuy-f^ {l-(2-s-^f/W- 

*3 y K, rac-v^^^/Uv^y {l-(2-n-^>-^/U 
-4-7 — /W yf-^) } vvt-" 3^r^^^n!J h\ r 
ac-^^f;^>y t/y-^ U-(2-n-- <V^Vl—4- (a- 
T-^tVI") ^f^^^i/U) } ^ = r>j,^ p ij ra 
c-^^f^i/U U^-tf^ {l-(2-n-^^-/V-4-7^^/V 
yf'-^) } -J/V^~ tyJ±-J? n y K, rac-v^TVl' 
v-yi-'V-tr^ {l-(2-n-^/V-4- (a-^-^^/I^) ^ 

u^-trx {i-(2-n-^^-4- {B--ry^;^) Ji/"?— 

j>V) } iM-^^Av^uy h\ rac-v^ 7Vl-> y I^V 
-t"^ {l-(2-n-^/W- (2-^^W-l-^-^^/V) -TV 
^■-/V) } ^3 = r)A^D]J h\ rac-^^^/Vv-y 

"T~?V) } v?/I/3^^^i;^Dy h\ rac— ^^/l^vy 
U^-tT^ {l-(2-n-^/t-4- (9-TVhy/l^) -Y^y* 

=/v) } t^/vzi^^A^^ pi y h\ rac-^f/^yyi^ 

>--t^ {l-(2-n-^/W-4- (9-7^^->- f> y /^) >TX 
-7^- /V) } ?J/V ri y K, rac-v 5 ^ f/WV y 

i^-^-tr^ { l-(2-i-7'f /M-7 x yr^^) } 
i//U=i^$ n y h\ rac-v^^v^y W>--^^ 

{l-(2-i-^/V-4- (a-T^^A-) lyf^/V) } *j 
/l^n-^Ai^^cty K N rac-^^^/Vv-y V-^-lT^ {1 

^r>Av?^ny h\ rac-z/?l^/Ui/}) {l-(2- 
i-^^/L-4- (2-7<^/^-l-^> r ^ L /^) >"f^/^) } i? 
;^^>)A^py F\ rac-v^^-A-v-y U^-tT* (1 
-(2-i-^/W- } V s 

/Vn-^A^ny h\ rac-i/7« ^/^v- y l^V-tf^ {1 

-<2-i-^/i--4- o-ryhy/y) ^i^— />) } >w 

y h\ rac-v^ ^A'v' y U^-tT^ {1- 

(2-i-^/u-4- (9-^zr^-^hy/u) /fy^) } ^ 
/t/n^D^Dij k, rac-^f/^yyyy-^ {i 
-(2-^^yf/M-7x=;K ^t^aO } — 

^^py h\ rac-^^^/V->y UX-tT^ {l-(2-^ 

(a-T^^A-) } 
>)A^d!) h\ rac-v^^A-i/y {l-(2-n- 
^^rt//H-7x^/K ^7*— A^ } ^1/3^1)^^^ 
ny K, rac-^^f^yyyy-^ (l-(2-n— 3r->A- 
-4- (a -7" 4>"f^/^) } ^3=l)A^n 

y h\ rac-pt^/V^^^/^y WV-tf^ {l-(2-^c^/V 
-4-7x^Kyf=/>) } ^yi/^-^A^^ny h\ r* 
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* ac-^ 7VU!7^— A->y l/>--t'^ {l-(2-^^"/U-4- (a 
-•f 7 -f:/^— A-) } v?/l-3i- r7Av=^ a y Kx r 

ac-^Ws^VDwy-^ {l-(2-^^/U-4- (9- 

ryhy/V') ^ vt*— a-) } ^^^^ay h\ 

rac-^/U^a^^^JJ U^-ir* {l-(2-^^/l^-4- (9 
-7ityF!)/^) ^>-^-/v) } ^/vzi^AS^ n 
y h\ rac-v^m — /L-yy IxV-t^ (l-(2-xf;M- 
y^A-) } *J;\,z=i — ??J*W o y K, rac- 
^iX/Pi/ijl/y-^ {l-(2-^^/V-4- (a -7" 7 7^ 
10 A') ^ Vt^A') } v^/Vri^i^A^^ p y h\ rac-i^^ 
3i=/V^y U>--t:*^ {l-(2-^^7U-4- h y 

/u) yf^/^) } v^/Vn^r^Av 5 ^ n y K, rac-^/7 
31— yvvyu^-tr^ {1- (2-^1^/^-4- (9-7^^->-h 
y/U) >- 7=^71-) } ^^>)A^n!J K, rac-v? 

^^^/vi/y yy-t'7 {i-(2-^^^-4- (4- ^ ^ ^ 

y/V) -fyf-^) } ^^^A^ny h\ rac-^ 

^■ix^-tr^ (i-(2-xf^-7s=;W yf- /v) ) 

^^•)A^p!) K, rac-^^UV-f^ {1-C2-3C 
( a -7^ 7 ^/U) ^ ^^^./V) } -JfV n - t> A 
20 ^ny K„ rac-^^U^-tT* { 1- (2-^^/1^-4-7 

v-tr^ {i-(2-3i^-/v-4- (0^7^) -<yf^ 

/U) } ^/V== r> n y S\ rac-^^l^>--^^ (1 

-(2-n-T'ntVH- ( a 7 tW) >-r r — /V) } i^/V 
3^7^^/^ u y rac—^T 1 {1- 
(2-m^-/U-4-y^— /W ^T^^/I^) } ^n^^A;/^ 
ny F\ rac-^pt ^/vy/l^ ^ /Wlf^ {l-(2-oi^^-4- 

( a -7" 7^/1-) -O-X— /V) } *^3 = !>A^py 
K, rac- ?t ^/U<7*/^ 5 1*^ { 1- (2-n-7° cr tW-4- 
30 7^ ^y^/W } i?/V n - r> A ^ n y 

[0 0 5 91 ^fc±IB<7><t 5?£ik&yotp<Di//l'='~ V ^ 

[0 0 6 0] (v) ■estSfrbS*^ 

JS'fb'n^fix Journal of Organometallic Chem.288(198 
5), ^63-67H, 3 — 0^^^^118160,320,762 
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[00 6 3] M s ttfflftfftM*$IV&<Oj8&&Jiiigl 

R 5I *5,fctfR sa tt: x 10 
< , ^SR^St^ 1^20 ©^IS^lRfi, JS^Sfcj&S 

i~-2o<o^x2#^{£m{£&m&* ^jm&mm, mm 
^ts, a-s^^s, mm^mm, 

[0 0 6 4] rtb^^S'^R 51 ^, ^SRJS^*^ 1 - 2 

[0 0 6 5] R»tt, **JDB^* fctt^SRiS^*^ 1 - 20 

[0 0 6 6] R^&XXfR**^ SV^KIIr)— "CfcSfco 
-C^T*>J:< X Sdi 1-20 or ^^r^SS:^ 

fcVK n-^^/K -TV^^VK sec-:7*^/K tert-^^ 
/K n-^X^VK -^^^^^/K n-'^v'/K n^- 

[0 0 6 7] r^tibC0?^R"fi, 2jj&£fcfct3if&7VV 

^^^^ 1-20 (D^vtfz/itmtfcm 

^x* tiRi^m^^fcttS^^jf tnso 
[0068] YMi, ^sdm^a* 1-200 zm&m 
totef?s, r*i we 1 - 2 0 © 2 y wk^ 

2{ffi<7)^x^^rs% -0-, -co-, -s-, 

-SO-, - S 0 2 -. -Ge-, - S n - x -NR 1S 
-P (R 1S ) -P (O) (R 1S ) -BR 1S 
-&fcfi-Al R ,s - (fc/cU R iS te, SVMCf^— T* 
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[oo6 9] eATfc±iB— (vi) 

JRit^^w^^W/dC^Sr^-t-o rac-v^ ^/i-v y uv- 50 
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t'^ {1- (2 > 7-v f ^^-/V-4-^^/^>'^— /U) } 
a = 9^n!J h\ rac-^^f/Vv'!) {1- 
(2, 7-i- 5 ^ ^/W-n-^a tVW ^-t^^/V) } 
^Ai^ny F\ rac-^^i/Di/y-^ {1- (2,7 

h\ rac-v^^/^v-y U^-fc*:* {I- (2,7-^7* 

h\ rac-^^f/i-yyyy-^ {1- (2,7-^^^/1^-4- 

sec-^f/Wy^M } i?/l/3r:!)A^ny h\ ra 

c-^^^/v^y w^-tr^ {1- (2, ^/v-4-t-^^ 

^^—A') } ^;P=i-^A^pij h\ rac-v^^- 
;W>!jwy-a {1- (2,7-v?^ ^/>-4-n-^V^W V 
7=^/1^) } ^^^^A^^py h\ rac-^^^v^U 
U 1'^ {1- (2, 7-£^ fVl"-4-n-^3r i^/Wf 

/t0 } s/^^^^pu h\ rac-^^f/^yy wy 
-tr^ {1- (2, 7-^^/1^-^ ^p^^v/i^^r^ 

/V) } ^/U-^^r^^-^^ n y h\ rac-^^^/Ui^y 

- { 1- (2, 7-i^ ^JV-A-* ^■/I^v'^ o ^^r-WW V 

t=^/U) } ^ 3 ^!>^^ny K\ rac-v^?vi^>y 

uy-^ {1- (2, 7-e^^ ^/v-4-^3i^/vai^/^ 

^/V) } ^3^^^ n y h\ rac-i^^^^vy U 
V-t*^ {1- (2, 7-^t* n a ^ ^vl^ 

>f ^7=^/1-0 } v^/U^i^i^ a y Kx rac-v^^^/l^ 

yyuy- { 1- (2, ^/v-4-^ o a ^ ?vwr V 
T^n/V) } P» y K, rac-i/p< y 

u^-tr^ ti- (2,7-^^^-4- h y ^f/^yy/u^f 

;W y^^/V) } i^/V=i^ir>^v?^ n y h\ rac-v?^^ 1 

yi/y- tr^ { 1- (2, 7-^^ ^/u-4- h!) * ^/w^p 
^-y^f;W yr-^) } ^/Hi-C'A^ny ra 
c-i?xf^yy uy-^ {1- (2, 7-v f ^^W-4-i-^°n 
tVlM* ^y^/l') } ^n^^^py K, rac-v^ 
(i-T'n t» v-yt-V-tf^ {1- (2,7-^^^/1— 4-i- 
tVl^-f >"7^— /V) } ^/^-^A^/^ay h\ rac- 
(n-^^) i/yyy-f7 {1- (2,7-^^^/^-4-1- 
tVW y^^/l') } i?/l/3 = !>A^^py h\ rac- 

i> (i/^n— drv/w) yyuy-^ {1- (2,7-^7- 
/w-4-i-^o tVL'-f yr- fr) } V/v^i ^>)A^py 
rac-y ^^/W v-y U^V-tT^ {1- (2,7-^ 

^-/U-4-i-7°n t°/^ yr=^) } ^Z&i/pu 
y K, rac-^f;V7s^yyyy-^ {l- (2,7-c^ 
^ ^/^-t-^^/u-Y yr=^) } 5^/^=1 -i)a^p 
y h\ rac-i?7^~/^>V * {1- (2,7-^7*^ 

/U-4-t-77-/l"( x^^/U) } '>3i^^oy 
H\ rac-v?7^n/V:yy V-^-lf^ {1- (2,7-^p<^/l- 




(12) 
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3i 1*^ { 1- (2, 7- *J * f/M-x 
A) } ^/U3^!?^^py F\ rac-v 5 
(p-MJ^) {1- (2,7-^^^/^-4-1-^° 

oWy7^) } v^A^ — ^ Ai?^ P y h\ rac-v 5 

(p-^PP7x^U) is])U^-H*^ {1- 
^4-1-^ n tVW is^-jv) } vVi^ ^^^d!) 
h\ rac-v^^/l'Vy U^-tT^ {1- (2-p«^-4-i-^ 

K 

rac->^ 7Vl->y UV-fcT^ {1- (2, 3, 7- h U ^ 9VP-4- 
^fVW /V) } ^/V^ — y" u y h\ rac-t? 

^fy^!i^^-^ (1- (2, 3, 7- b y * ^/is-A-n-^n 
>"r^/V>) } ^ = f)A^n!) H\ rac-v^^ 
^/Wi/ U L'V-tr {1- (2, 3, 7- H y ^ ^;M-i-7°n fc° 
/l~f ^T^/lO } v?7^n^r^A^^ n y K, rac— 
/UV !i l/y-t*7 {1- (2, 3, 7- h y ^ ^;H-n-7*f;K 
Vf^/V) } -e^/Vzi^^ixv?^ a y K, rac-i^^^/VV 
y U>--tf;* {1- (2, 3, 7- h y ^ fvW-sec-^^AM' v 

UV-^ {1- (2, 3, 7- h y ^ ^/V-4-t-^^/W 

/U) } is/Is 3X|)A^^p!J h\ rac-i?* ^V^-V U l/> 

-t'^ {1- (2, 3, 7- h y ^ ^/W-n-^^/I^T >-^^ 

M } is/U^^$rM>i?? u y F\ rac^f/^!il/y 

-fcT;* {1- (2, 3, 7- h y ^ f^4n-^*^ 

/V) } ^^7i^aD K\ rac-v^TVi^y 

-t*^ {1- (2, 3, 7- h y n^^i//W yf* 

V-tT^ {1- (2,3,7-h y ^^-/U-4-^^/^>^ 

/u^f } ^-^^ni) K\ rac-v^^ 

;^>y {i- (2, 3, 7- h y > ^-/u-4- h y ^vw 

rac-v^ T-Slsis y V- V- 1"^ {1- (2, 3, 7- h y ^ tVUHH 

hy^^D^v^f/Kyf^) } ^yp=i = r>^ 

'^oy h\ rac-i^^^/Vi/y U-^-tT^ {1- (2,3,7- 
b V ?* ^-jv-A-y ^=^^=^^-/^ >"r=~/u) } is/v^ ^ 
y K, rac-^pt^/Wy U-V-K\* {1- (2, 

3, 7- h y t 1 ^vw-^ 3i x/u^;^ o n tVM" 

-tr* {1- (2, 3, 7- h y ^ f /m-^ p p ^ f yf = 

/V) } is/U^^tyJ^i?? v y h\ rac-^/xf/l/^y i^v 
-tT^ {1- (2,3, 7-hy t°/U^^y*~ 
}V) } p y h\ rac-i/ (i~y fcVl') 

^ywy-^ { 1- (2, 3, 7- h y ^ TVi^-i-y^n tvi^ 
V^^/U) } ^/UP-DA^py rac-v* (n-^^ 
AO yyi/y-^ { 1- (2, 3, 7- h y * t° 
/Wf^f^/V) } y/^i^y^ n y K, rac-i^ (V 

^t3^3r->/i-) i^yu-x-tf^ {1- (2, 3, 7- h y tvv- 

rac-^T^^^^A-vy {1- (2, 3, 7- h y ^ 
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- ^ n fcVt-^ /V) } vVv = ^ £ i» is ? n 

y K, rac-^^7x^i/ywy-^ {1- (2,3,7- 

hy^f/M-t-T'wyr^) } ^p-^v 5 

^ny K, rac-^7x-/^>yi/y-t'7 {1- (2,3,7- 
b V * ^/U- 4-t-^^-/W Is^f^-As) } ^/>=i ^ ^7 A 

^ny h\ rac-^^^^y^v-y U^-tT^ {1- (2,3,7- 
hV * ^/l^-4-i-^°n tVW^T V-t*^/^) } -J/V^i ^ 

'^P!j h\ rac-v?^3i— A-v-y l^V-tf^ {1- (2,3,7 

-hy^ ^VU-4-rn^Fvl^ V^^/V) } V?;^ ^ r> A v^^ 

io py k, rac-i? (p-hy/v) -yyi^y-t^ {1- (2,3,7 

^py K, rac-v? (p-^PP7x^V) vyi^-t* 

^ {l- (2, 3, 7- f y > f/M-i-7"p w yf- 

/u) } vM^^^Av?^ ci y h\ rac-i/^f/Vv^y i^y 
-fc*;* {1- (2-^ ^-/v-4-i-^u fcVW7-7< ^-7^— 
/U) } V7V =i — r> *J * ^-/U, rac- ^f;l/yywy- 

{1- (2-^ ^/U-4-i-^*n tVV-7-^ ^ 
/U) } i?;l/3 = |>Js^ ^/V^ Py rac-^^ ^/Vi/ y 
U V-tT^ {1- (2-^ ^/W-i-^n fcVV-7-^ ^ 
20 } vo'X^ — !7^-t*^ (^^>^^^*7-h) , r 

ac-^f^yuv-e^ {1- 

/W-7-pt ^VlM* } ^/lx=i^r7^-^ (p~7x 

^/V^suy^-j- b) , rac-^f^>yuy-f7 {1- 
(2-^ ^/V- 3-^ ^/l— 4-i-^n tW-7-^ ^/V-f >"r~ 
tV) } ^p^7^^ny K, rac-^f/^yuy 
-tf^ {1- (2-^^^-4,6-^-i-^d tVW^x- 
/>) } >?/Vzi^|7Av?^ n y h\ rac-^^^^y uy 
-tf.X {1- (2-^^/V-4-i-^o tVl— 7-*?-A"( 
/V) } i^/V 3^7A^ny F\ rac-v?^ f/l-y y U Is 
30 -t'^ {1- (2-7 x ^/M-i-T'P f/W-^ f ;W yf 
} ^a = W^py h\ rac-^^f^i/yu 

>--t*^ {1- (2-^ ^/W ^-^n } ^1 r/^s 

^ciy h\ rac-^^U^-i^^ {1- (2, 4, 7- N y ^/V 
ls<y*^./is) ) i?/V3^>)Ai/^py K> rac-^V^TP 

f y 7* v- c ^ { l- (2, 4, 7- b y ^ ^/u>r ^^^/v) } 

[0 0 7 0] *fc±!2coJ:5^t:'^^ c f 3 ^^/t'=> — ?a 

rir^T*#-5o m^c^^T, 4<S{Ci-7°n tVK sec- 
[ o o 7 i J **wett, ^^W^*^ 3 ^±^^-1^7 

v«rfi-a-i-si»ic(i, mrfE-^ (vi) 

^tt^^ ±IEcoJ;9^-^ (VI) ^^nSS^AJR 
¥4-2 6 8 3 0 7%-/£mztZffi£tl,T\<^Z>Jjmz£ *) 

[0 0 7 2] ^/c, *»WT?f4, (A) S^fifb^tt 

50 t UTTIE^ (VII) ■C*$ns<fc-fr»«rffl^^^i:t> 




(13) 



^m^9 -255711 
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L a M 2 X s , ••■ (VII) 

[oo73] l 1 #^£Ht * i&&m<Dmmfc-e$> 

[0 0 7 4] ^©.fcpfcHftifc (VII) -C^StbS^ 

*fe<z> 5 tbs^c (vir) -c^^tusib^^* 

[0 0 7 5] 

Ute) 



/ 



C p 



M 



<X 3 >, 



<vir ) 
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10 



[0 0 7 6] 5t<tU M 2 

[0077] zii, B&ftJG^ -t^-vm^, frvmrn* 

£x.tf-S i (R* a ) -C (R" a ) -Si (R 
".) S i (R%) -C (R' a ) C (R%) -C 
(R' a ) C (R'j ) C (R' 2 ) -C (R*) =C 
(R-) -C (R' a ) S i (R%) -Ge (R° 
,) -3feifC«>5o 30 

[0078] ym*. mmm*. v>-m?. mmm*& 

b ) -O-, - S - N -P (R b ) -/jlif-C&Se 

[0 0 7 9] ±|5R* \t7kmm^t^2 0f@£T-<£># 
Tk^P^Sr^oT/V^r/K Tli^K v- y /K ^n^V 

6>3lf**bfci£-efc *J , R" tt&SW-f* l — 1 0 (D 

^ L < te^tU^JtO R' £ 3 0 X'<D#.fomW^<Dffi 

[0 0 8 0] jetTI--tffi-*t5fc (vii') -C*$*bS3B» 

K) (^ h^^^/V-r ) s -v'^^^^^^-^) -1, 2- 
y^/V^n^^^ P y b\ (tert-^^VU' 

T 5; K) (fh^^f/i-^-^p^^^^) - 

k, (^w^; K) 



(f F 7 ^ J? f -V^ P ^7 ^ v^x^/l.) -1,2-^ 

t^/V-i? 5 — u-<^^v?rc^/i^) -^^UV^^i? 
^ P y h\ (tert-T/^A-T ^ K) (fh7^ 
f /Wt^— >^ p^^^h^a) -y 7 y^y^ a 
y h\ (tert-^^vUT 5 K) v^tVU (T hy **?A^ 
7}*-is? v<^$ i/7yi?/I/3-^^ p 

y h\ (^y^7 5 K) Vtftv- {TVyt^fr-n 

p^v^ v^j^/v) '>7 yi?/i/3 ^7 -is ^y^/v 

[0081] (b) m ^mt&m 
^ ^m^tin^ ^mt^ t una, fc* 
^j® ^- & w-** * ^ ^ afe* & «>f ^mt&m & m if 

[0 0 8 2] ***J0|C^3:^W^3>W*g&£ LTf** 

(VIII) T»*StLS^%dS0||^T?#S e 
BR, - ■ (VIII) 

fiU ±IB^; (VIII) i3:^^/^TR^i, 7y$, ^^/v 

[0 0 8 3] JhfB— (VIII) r*^^iT^<t^^b 
T^^&tJi^^, MJ7/l/tn^ny, M)7i^n 
hy>^ (4-^/V^-p 7^^/V) ^p^. hV* (3, 
5-^7/ytn7i-;V) ^PV, hy^ (4-^/V^-P^ 

f/i/7x=/y) j^pv, hy^ (^y^^ y/v^-u ?=^~ 
/fay, hy^ (p-hy/v) ^ny, hy^ (o-h 
y/v) tKp;x % hy^ (3,5-^^^/^-^^— /i-) ^y 

[0 0 8 4] ^-)^^tts^tytt^^L 
Tfi, Fyr/^iiry^^^a n,n-^t/^ 
/vr^y^^A^, *JTA'*cfl'Ti'=£=- ^ai, hyr 
y -/u&* y* ~ v j*&t£ x*mrz> - ^ So 

[0 0 8 5] irMi'ii, hyr/^i^ry^^!? 

A^ibTJi, fctx.^h!i^Wy^!>i».7h7 
*»75fi. MJT'PtVi/Ty^^^Af h7 

*5^3R, hy (n-^A) ry^DAr 
H7 (7^^/u) hy^w^^^fh 

(^v^^/u^-p 7^^/u) ^r>^, hy/Pt>ry 

^!)AfF7 (cp-^^^/u^zc^/U) ^^7^ % hy 
T'f^ry^-^f (m,m-v ? ^ ^fry }V) tf; 

Fy/wy^^^rF^ ( P 4y7/i'tD 
^^/u^^^/u) *j73ff % ^y (n-^/L') ry^>) 
A^h^ (o-hy/u) *»?at*if3as*»f FiH, n,p*-^t 

7^D^^rF7 (7^n^A) *=!7^, N,N-^^/u 
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T^y— !)Arh7 (7x=/l') N.N-2,4,6-^ 

(l-^ntvv) r^^r h 7 (^V^A- 

VJ^Thy hy (y^A^m- 

A*) ^7t^!)^fh7 (7*^) *?3f^ hV 
(W^A^^A-) /^7t^^7h7 (7^- 

A-) #*3**£#ig»f feftSo 
[0 0 8 6] *9*l!R^Sr^-rS>r^^l4Yk^«)t U 
"C, MI7x^/^f)A/h7^ (-^V^^A- 

±^5^-7- h 7 (^V^ /f h*> 

[0087] ^^ssjs^^^rrs-f ^-^ttf^ 
T(^J^'5^^-^tt4b^i-^3v^•r*ffS]>1'^v^i h y 

v\ ) 

T-^-V^ig, fc^&tff:* [ h y (n-^A-) 7^ 

y^U— K t^* [hy (n-r/^AO 7^ 

= t^^Kw-K fc'^ [hy (n-^A-) 7^ 
= 17 AJ ^Vx^tKW- h, tT^ [by (n-^/l") T 

^n^A] Kt'j&sKV-K t"^ [hy (n-^/V) 

T>^=£A] ^77 ^ u n -fio ?K h % t*^ [hy 

K hy (n-^/v) t^^^ai-^/^jKi- — 

K hV (n-^A-) 7y*^!)Al^;W^y^^ 
W- h» hy (n-^/U) 7^=9^1-^/^^ 
JJ?U— h, hy (n-r/^A-) T^^^Al-hy y^A- 
'>yM-*M7*J)?^h, hy (n-^A-) TV 
^^r^ix^n^e-l-TJ/^ Kf*77 3l? W- hftf ; ^7 

kx.&'rXtf?^ (14) , 7,8-is#/\'s<'p 1/7*% 7 
1/ (13) % 2,7-v ? #A'^r7 l/ytfttfy 1/ (13) „ ^ 

7J/f7V, Kf^^^ K^^T K-ll-y ^A—2, 7-v ! 77A' 
^•>yf^!K7y, hy (n-^/V) TV^-^>>A6-7J 
/W-^TJ^V— h (14) 4 hy (n-^/V) 7^^ 
^A6-7J/W^-r7J^W— h (12) , hy (n-^^A-) 
T >-^=£ i^-y&A^S? Vt^tKU— h (13) , hy 
(n-^AO T V^=!7A7, 8-^77 /W^V^77;tfW- 
F (12) , hy (n-^/V) 7^=^2,9-^ 
h (12) % hy (n-^A-) 7y^ 
^7i,Kr^^ K-8-y tVW,9-^77A^!7v 

xTVtffv— h. hy (n-^A-) 7y^yA^y^ 
K7^ K8-^5vU-7,9— :/#/i'^£;/7 f 77^i''— 




(14) 5 5 7 1 1 
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h, hy (n-r/^A-) T^/*^*? J**? 1/7**^4 K7-f 
K-8-^^/1-7, 9-^77/1^ "7 V ^77 j}? U— K h y (n- 
^A-) 7y^7A7yr^/^ K7-f K-8-7y/v- 
7,9-i>#Av<>7>'f :r 7J/tfU— h, hy (n-TT^A-) TV 
^E-^ r> A ^ Vt** W K^-f K-9- h y ^ f/VV y ;W7, 
8-^7JA^£ V^77;tfU--- K hy (n-^/V) 7^ 
^r>Al7 V^^7/n^ K7^ K-4, 6-5^^T3^E--7-it;/U^r7 
VT^Kl — h&£ + ; 77A-^y V, 77A-*K 7 
£;iJ£4-#Av</7-/-K7V (14) , 1,3— ^A-^y-f 

10 #7^ (13) , 6,9-^77/^-^^77^^ V (14) , K 
7^77 W K7-f K-l-7^^/Wl f 3-^TJAvV -7-7^^ 

KxTJ/M' K^-f K-l-y ^/u-i^-i/X/U/*; -^-jt? 
^yr^^-f Ky-f K-i, 3-^y tVu-i, 3-^77 A- 

^-vtihy (n-^^-A-) rv^^ATfcstfsraxiciK 
^$ix*v\ ) 

!&Jg^A'^7V(0^i3J:tr^JS>J?5vT=^->', fcti 

20 f^hy (n-^^A-) 7^^At*7, (7tM K7>f 
K-1,3— ^/W-<y*7-#U— h) (III) , 

hy (n-^A-) TV^=.^^tr^ (^y^^K^ 
-< K-7, 8-^77 /W^r^v^TJ^ h) -7=.\s—Y (& 
(HI) . hy (n-^A-) 7^-^t'^ 
(7vf>^ K7^ Y-7 t S-i?i3A"<y yf*^!^- 
h) h (III) „ hy (n-^^A^) 7^- 

r7i,t^ (^yf*^ K7^T K-7,8-^*^/^yr 
77^V-h) ='jy^rU-h (III) , hy (n-^^/V) 
77*^^^ (!>yf*^>f K7-f K-7,8-^*/P 
30 /-^V^TJzKW- h) ^a-^U-h (ARJfi) (II 

i) „ h y (n-y^/u) ry^^t'^ (*?^s*fi3^ 

A YyA K-7, 8-^7J A-^< £ Vt^TJ h) T^w— 
h (4feM^) (HI) . hy (n-^A-) 7^^ 
(/W YyA K-7, 8-^^^/^-7,8-^77/1^^^ 

V-^TJ^L h) 7xU- h (III) , hy (n-^ 

A-) TV^--^Atf^ (y^-f K7-f K-7,8-vV^ 
/V-7, 8-^77 /W^ ^ Vt^TJtKU— h) ^n^- h (^ a 
AKHft) (HI) . hy (n-^A-) 7^^^t'7 
( h y >^nt^^-^ K7-f K-7,8-^/W<7Vf 

40 7JJKI- — h) h (III) , hy {n-zf^/V) 

7y^^l)A^7; ( Kt^'W K*7^ K^Tj/^-^ K7^77 
h) n/V^—h (III) , tf^ [hy (n-^ 

/u) 7y^-^] tr^ (K7 ^ 7Jv^'^' K^-Y K K^tj ^ 
h) -s^in^-h (in) , hy^ [hy (n-^ 

/V) 7y^!)A] f7 (^V^77XN-f K^-Y K-7-77 

/w^^v^tjtKV" h) ^ny— h (in) , tr^ [h 
y (n-^/v) ry^!)A] tr^ (Visy**^ b*9 

A vt^tjtKu— h) -7V77\*— h (I 

v) , [ h y (n-^^/u) ry^DA] f ^ (^ 

50 Vy^TJ^N^ K^-Y K-7-77/^<!> V^TJtKU— h) 




(15) 
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;^r— h (III) , EhU (n-^vv) T^^e^^ 

W-h) = <y4rU— h (IV) fc^J&*Wfe*bS 0 
[0 0 8 8] $fe(^^-^ffifb^«»tUT, TfEcD<fc9* 

H e (OEt 2 ) 2 I B-(— (C£ 
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[00 8 9] 

e 



).] 



CF 3 

H + (OEti )i C (3.5-s; h'J7^5Tay^/l/7 
[0 0 9 0] ^iue^saahC/sis^w^hyr/^^r 

ar;ury^^^i.i, h yry — /wi^j^^a^ & 

[0 0 9 1] ±IE^J:9*^^»*fc»4^d-^tt^ 

So 

(c) frflteWfrfrfr 



*r«AJRfk^* (c) (sties*: (i) T*3*L5ffc:£-4fe 20 

[0 0 9 2] MR 1 R z R s — (I) 

[0 0 9 3] R 1 fct&Stf m^Sfe* 5 2 Etlror/P^/^^ 
A\ :7*^vK -^SfS^K i/^ n^^rv'/K y 

^(Dmmm^Wn^ 2 — 2 0 (DT^J^m ;7*— 30 
xf/l/7x^/K /n tVl^rc—A^ e7x^;K a — 

7 7t7yHJ^/K fh7t K 

[0 0 9 4] R'^iUtRMiSVM^I^— tt^ot 

V. 7* h=3r ^/j! 1-20 (Z)7^=> V 

[0095] ^p^yg^i: UTtt^ySRBS-T-, 

affile**; (1) ■e*stbS^«^jRfk'fr*tUT^«cfl«i 
las, h y xf^r/i,^^^^, MJ7w^^^7 



-A) ♦ - 

^ *=.$J± ; v ? xf-;V'7;i/5 — 17 h^fV h\ v^^A- 
7/V 5 ^ A7* h V if W7/V^^7^ ? = AT 
A-^V K ; v^^A'TA'? ~ 17 ^ o y h\ i>rf^A^ 
7/i,*-$j*? p y h\ ^f^T^^^^^^P? K 
&£*cDTA'3rA'TA'5~!7 A^7>f K ; 
^Air^^r^ay 7*f^7^? — *7 A-irJ^^r^ p y 

WL'^^At Ky h\ ^7f^7/V5^^^t Ky 

K^^7/^/w^ i >At Ky K*^s*tfe>*b 

So 

[0 0 9 6] ZL<DX?ft#m&m4t&to1fr, WSLtttUt 
(D) 7x/-^ 

^y ~a^ 

[0 0 9 7] 
UtS] 



(D) W\ TABS; (ID -CSfSitSft; 



R 



H 0 



a / \ 7 

R 8 r 7 



(II) 



[0098] R* ^R B fiS>M::|e]— TWio 

T^Tt>£<, TATA'S, 7!)- Ag, TA^drix 

^ 7y-n^vi, hyry-^v-y/^s, tK^^ 

A^ ^t3t°/K ^^/K ^3^>VK '>^n^^r-WK ^~ 
^^■/K Kt*->vK T>T=>'>^ //Ut}?/v^i 

/V, r if ©^^^SRtf 1-20 ^T7W^ 

— ; gtfl2R ! ^«tO t R s £|HI««>, ^SHJR^ISfedS l 

-2oo7^^i/g ; ^rfaR 2 ^oj;ujR s tmm<v, 
fcmm*m*7~~2o<DTv-v*i<'m; hv^^^/u 
*s y /nfe t*^> h y r y -^v y /us ; mriBR 1 ^ «t v r 

[0099] nt^j: 7*8trlEiC (n) -c^^ti^s^^y 

tf bHSo 2-t-7*f^7 * y if y r A'^r/i'fa 

J^7i/- /V; 2,6-^^ f^7^y- /K 2, 

t-7f/V7 in / —/V, 2-t-^^/W4-^ ^-A'^ J. / — 
2-t-^^"A^4, f^7x y — /K 2, 6-^ V 




(16) 



faffing -2 5 5 7 11 
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[0 10 2] *CTI:^^^W7-<>'1^«, Jb 

SB© J: 5* (A) &&&Afc£»4fe* (B) /i~f*Bfe*& 
tt-fd-^tt{t;^«, (c) ^rw^jRfk'frto. (d) 7 = 

[0 10 3) (E) fefft 

(e) fifrtu-cii, «s««>sv>ttW«©fk'fr«n**>o 

T. tfc^*Sl 0-3 0 0 //m, ^L<li20-200 

© 5 *>mm&ftt LTtt#TL«SftflS«to*#4 b< . 
tfjMISS iO h A 1 ,0,, MgO, Z r 0 2> T i 
0 2> B»O s , CaO, ZnO, B a O. ThO.^if 
tLtL\-X^frh<DM-&m, tzkZ-ltS i OrMgO, S i 
O a -A 1 2 O s> S i Oj-T iOj, Si 0 2 -V 2 O s , S 
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2, 6-^ y fM-t-yf;i/7 3i y — ;k 2, 

-4-^ f;W7 ^ y —/V, 2, /IH-xf ;l/7 x 

yK 2, 6-v?-t-7*f ;M-n-7*f^7 1 7 -/W, 2- 
(l-^^i/^ n^^rv'/P) -4, 6-v^y f/^xy- 

/v, 2-y 6-i?y ^fvy^ y — /k 2, y 7" 
n tvv-4-y ^7x y — y^& if© s y r^^m^y 

yK 4-yzn^/v^^y— yufcifo^ey r y — a-S&^^ 

y —/V ; 2, 7 31 ^/U7x y — /Is ft ¥<D i?T V —/VU 10 
^7x/ — ; 2, 6-v^y ^/W-^ ^ =/V7i y — yVfc 

if^^r/v^/v^yr y — ywet&^y — ^ ; 2,6-^7 
31 f/V7x y — yv& if <D*r y r y^y^r y 

^ y — y> ; 2-t-7'f;M^ h * ^ y — 
yu-# if^^e y r yi^yi"^ y Tyt- = * vEtfc 7x/ — yv ; 

2, 6-^-t-7*fyW4-^ h 3r is 7 =c J — yl"& ¥<D%?T/\'*c 
yl^ey 7/^3dri/E^7x7 — yV ; 4-y h 

^->7*y — yvfc if©^e y r y — yt-^e y r yi^ i^fBlft 
7*7 — yv ; 2, 6- i?- h V 7 =^/Uiy V ^7 ^ J — yv& 

if © ( h y r y — yvi/ y yv) ^ y — /v ■ 2, e-is 20 

-hD7x ~yi-> y yW4-y ^yv:7 ^ y — yv& ¥<OT fr* 

yw^ (hVTV-^yv^) g&^y — /^t\ 
[0100] r^ibo'l'-eit r*. R'fcJzt^R 8 ^ 
5> < 1 1> 1 fflas&slSJflifflR 1-12 
■cggl^Hfc^icy— yu^fr^* bv\ 
7*y— /v«l3Wm* iat*fett2«&±JB^Ltffi 

[0101] *38Wic*5v^r (c) W«^JR<k^«>*3J; 
tP (D) 7x/- y>8i3J#fcj\ ^^yi?t-i:Ltffi 
v^na. r<7>. (c) w«4fejRft£-*MaJ:t* (d) 7 30 

*5ridS'M<, bfctfoTJfc^MEttBB-Cfl&^fi^ 
flH44:3fi^$-a:Sr ir^T^6 e (C) Wffit^ 

m^-a-Jfe^J:^ (D) 7^y— y^^(*:^tf^-U7^ 

So 



40 



i 0 2 -C r 2 O s , S i 0 2 -T i 0 2 -M g 0# if ^r^J^"t* 

[oio4] /£*s % ^tzmmMitmat'pm^N a 2 c 

O s , K 2 CO s . CaCO,, MgCO,, Na 2 S0 4 , 
A 1 2 ( S 0 4 ) Sx Ba SO,. KNO„ Mg (NO,) 
„ Al (NO,) „ Na 2 0, K 2 O n L i ,0 # if£>$ 

[0 10 5] (E) mflEf«©5|fi|g*3j;TOefi* 

ffifm. it^ffifiS^S 0 — 10 0 OmVg, U< 
ttl 0 0-7 0 0mVgTfe»), i?Li®^0. 3 — 
2. 5 cm'/g-C&S^J&saSU^o ©Efifftt, ^ 
StClS CXIOO-IOOOU L<t4 150 — 7 

[0 10 6] Set-. (E) ffi#ir LT(±. ^^1 0 

-30 o fimx^^mi^^m^^^^tmm.^ . 

^ ^ ZtomMU^&ffi 2-14©o-^-i/7^y?r 

[0 10 7] ti/7^yS^H 

(A) 9^^A^«. (B) /v^^H6*fc*4>f^*vtt 
(c) ^f«AJRfk^*JJ;V (d) ^^y-yL- 

[0 10 8] grSB45-fiJ£^ttfi^»lifi33U(cW*&Ur*> X 

ftfi^-ag^-eastt ^ -st ?> ffi^i-^ l x t> x v \ 

(A) S^Rfc-aife^ (B) /K^^ 
lbfc«, OE^HtftttttfflEi:, (C) 



^jRfb-a-«i*3J;r/ (d) 7 ^ y "/^^^^m^(-W- 

[0 10 9] ll&IB«-fiJc»S:fi'a k «(;:33'Jflifcttl&-f 
i^fi, ^ttS^^^PS^^H^v^^ (c) W«K^JR 
{t^, (D) 7x7-;^^, (A) fflsBf^JRfb^ 
(B) /UW ^SfeSfcli^at-vtt^ft^MSff-etHf^ 



(c) ww^^fbi 



(D) 7*y-/u-««#:. 



[0 1 10] ^fSSSttttJKS:llifi!i-Si:#(ctt, Tyv^r 

50 mm&mti 
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[0 111] TA-^/uV^^Mt^t ttlt t^A* 
y^£A, ^/uy^i^ ^n^A-y^y-^ y^vv 

[0 112] Tfl'2tA'Tfl>% -VMk&mb LTttU h 

y^ntVKr/v^^A, h y >f yy^vKr/v^^ 

[0113] ^mwizmza-u? ^ i/m&mmmte, m 
E*fiR^o5-sp*fc*4^ifi5*sgtrfa (e) m^i-is^n 

u y j y^fit^^fcfii^I^fcot J: 

[0 114] @ft:ftbjR <fife#) H\ fc£*.l*lltrgE (E) 
(A) aSt&JBfb-a-^JlUS/^ftii* (B) 

mik&mte£U/*T^te (D) 7xy»;^^^ 

^HBfi^ttfflE**, fc^^^mffa (a) mm 
&mt&to. (b) /w^^^^^-^^^-fc 
v (e) j&tt, (o tim&Rit&m&x 

tf/*fctt (D) 7*y-/i^«*ft:©fiqtT, ^ffitt^ 
tea- 1' 7 -f v £ ^ A-T 6^tia^ B««!-r 

mnmmmz (c) WtttoSffc^*i:&J;tf/*fcW: 
(D) y^y-/i^^ffc£fflV^>ofc^l^ 
(c) W*A»fc^»*iJ:V/*fctt (D) zr^s—As 

[0115] 011^ *3g^l^53M^7H'^fi^ffltt 

7°ntVy, l-T'f^ l-^yx^, 3-;* f/Wl-^r 
>\ i-^drir>-, 4-^ f/v-i-^yry, 3-^^/v-i-^< 
>x l-^fy, l-fty, l- K^ir i-fF7 
>\ i-^^-^^ir l-^-^ ^^ir >\ l-^^t 

i/^n^yf^ is? v^zf'r^^ y /VstOi^>' > 5-^ 
/V^/V^ >\ f h7'^P K^ir >\ 2-y ^ 
4, 5, 8-i?t PS -1,2,3, 4, 4a, 5, 8, 8a-^*^ ^tKn 




1$i¥9-2 5 5 7 1 1 
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[0 116] ><D%^m 

[0 117] r©±5*^J£ttJKft3!K3R*JSEi: LtW 
10 V)fc^©flBI»JK3R^k** ; ^ y^A-> 
<0^«£3f&£Mfc*# ; #y y >\ *rffi, fcifcfc^vzxtfifi 

[oils] i^mLr, (a) an^jRib^tttt, 
fi^m^co (a) m&&m4k&ys t t i <Dm&&Rm¥<z>iBk 
&t it, fi-a*wi y v i o-«-i o-*^ 

20 Agf, ^F* L< tti o 7 -i o-^y^J^W^kteZ X 
5*MT?fflV^tbSo (B) /M'^^hfc^^it; 
(B) ^>T^Sft*fcf4>f^-vffi^*i: (A) 
kV^A'tt C '(B) / (A) 3 o. 
01-10, ^t<U0. 5 — 5 (D^IS kte&X 5f£ 
fi■efflv^?,i^So (c) tt, ^ (C) ^S" 

W^JH^W+^JBSB^^iiiffi^flS^ (M) 

(A) ]»4feJR<k'&tt't'©»^«t<33l!S J ? : Jt (M/» 
&&m) UK 1^5-5 0 0 0 0, ^U<lil0-2 

00 0 0©«SBfli:*'5J:5*S-CW^*t5o (D) 7 
30 aiy-^flS^tt, (c) Gm&Mk&V9i*rA'\ztt 

0. 1 — 2. #£L<te0. 4 — 2. 5 

ffiv>e>^5 0 **5. (D) 7*/-/HS»ft:Sr (C) =ff 

^icfi, (o mm&mit&tokVT* mm*, d) 

[oii9] 0-20 o^c, 

40 u<tto-i 8oxxoim-?$>9s M^mtn^, 

ff^LlOOkg/cm', $f*U<Ji^J[E— 5 0 k 

[0120] fi^te, ¥ii«c^:, mm^w^-r 

[0121] 

(a) m&&R<k&tots (b) /w^^fcf^^->- 

ttffc^Wt, (C) «Fj£©W«&Rffc£>4&£, (D) 4» 
50 3£ro7m/— /^^^^e>^StuTV^5<z>•r^-^^^ 
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mras (c) wttt&Rft-a**** 

[0 12 2] 
[0123] 

[HJfe^Jl] ^(^I$T«Lfc3 Om 1 c^y/^;*®! 

? ^ !7 A£ 0 . 0 12 5; y^£/K ^^W^tf^ (-TV 
t^AO ^^!)^n!JK^0. 0 0 1 2 5 ^y 

/V^-a^^— /u) ?|fu— hSrO. 0 0 2 5 ?!)^, r 

[0124] jiiatttB'jfc, 5te5>(^a*eftbfcrt»si 

5 0 0ml <Ojf \s—Zf\Z_ h;Uxy2 5 O 

mimU ^ntVy^2 0 ON-y 5/ YfV/tim<0 

mm (a-l) «r^kfiWP*.fi^S:0B*&bfco T'nfi/y^ 

jet, 5 o<c-c3 o^Ftg, m^^n^tcm, 'pm<D*# 
coy^y — /Mate*., 7Ky^—S:*fttJ$^ so'C-ei 

2 ASM, »ffitt*S:ffofc3fe*, /Ky-e-2 4. 3 2 g 

tei 2 9. snc-cfeB, Cn] f*0. 4 5 d 1 
[0125] 

[itlfe^Jl] ^Jfe^J 1 (-*>^T, 2 f 6-^-t-^^-4-y 
[0 12 6] 




(18) ^P^9-2 5 5 7 1 1 

34 

* =£i*©8sanfi5r0. 1255y^^l. 2 5?!) 
^t/WC L, 2, 6-i/-t-^^/U-4-^ ^-JVy =c 7 — A-tD^JP 

fi£o. lU^Hi. 23?y^Lfer<f:^ 

1 ^Tjk-fo 

[0 12 7] 

[»6flai3] ^jfififfli^*5v^x, hy-ry^A-TA^ 

~&J*<DWft\lM$:0. l 2559^^1. 2 5 K V 

^vn~ u 2, 6-v?-t-^^/v-4-y y — /wffi&n 

10 &£r0. l*y^e>2. 4 5 ? y^/H-bfcr ^J^ 

1 Ci^-To 
[0 12 8] 

^^^O^Dg^rO. 125^^f)l. 25 5 y 
^•A-tc b, 2, 6-i?-t-yf;M-^ ^v:7 =& y — 0 . 

^y— a^2. 4 5 ? y ^/«iiLitr ^j^m, H 

20 -r o 

[0 12 9] 

— «)A^o. 1 2 5 5 V*e;i'fflm'$-&ftt>*)\z. h V ^ 

;V>T /V 5 ~ £ 1 . 25? y ^e/V^O U 2, 6-^-t- 
^^/u-4-y ^/v^ 3. y — AOi^P&£: o . 1 ? y ^-A- 
a>£>2. 4 55y^l:Lfc^tWi, Hiffe^Jli:^ 

[0130] 

[it©E0ij2] UliS^Jl t^Vvf, h y V^A-TA^ 
30 r^AcDj^Rfi&O. 1 2559^^1. 25?y 
U 2, 6-^-t-^^/v-4-^ f/V7 31 y — A^&^JP 

£#fc 0 1 i'^-To 

[0131] 

[Jtttwa] 3Uifi«ii-*iv^T, hy^y^/vr/v? 
^.a&o. 1 2 5 ? y ^-/v^pi-sftt? 1 ? h y 

/WT/V ? — !7 A £: 1 . 25?y ^frffiM U 2, 6-v*-t- 
^f/W4-^ ^ A- 7x7 — A-£r m%H L & ^ o it r £ 
tt, M£#Ji i:^(-UT^y ^#fc 0 Jg^Sr^i 
40 t^-r o 

[0 13 2] 

[^1] 
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(19) 
1 



9-255711 
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<J V - 


T in 


C* ] 






ft 


m m 


& 

(CUDOl) 


f IT ) 


(TO 


(dl/g) 


^tibial i 


TTR& 


n 

sJ • 1 j 


\j i on* 


0.1 




129.8 


0.U5 


LL- Mi tat 1 


TIBA 


0.125 




0 


17.U8 


123.3 


0.38 


Hfl&W 2 


TIBA 


1.25 


DTBHP 


1 .23 


26. 








TIBA 


1 .25 


DTBMP 


2.li5 


19-88 








TIBA 


1.25 


TBDMP 


2.i|5 


19.37 








TEA 


1 .25 


DTBMP 


2. 45 


13.35 






it taw 2 


TIBA 


1.25 




0 


5.79 






JtRftj 3 


TEA 


1.25 




0 


0.18 







TIBA ; h 'J Y V7fA7A i A 

TEA : h'Ji^;b7;K-'>A 

DTBMP : 2,6-i?-t-7 F ^;l/-U-jt f ;l/7 x y -7U 

TBDMP ■ 2-t--y*-/l/-U,6-5* / + fr? * / — A* 

*f&m (a -2) Sr^S^Dx. 



[0 13 3] 

5^r>^^r0. 0 0 5 ?!i^/K ^f;^!ii/ya 20 
(2-/ ^ -/iv^r >-~/^x/u) ^3 ^^^^ 

aUK^O. 0 00 5 ^ K/K MJ7ai^*yl"<- 

o. ooi? y^e/K ^.<omf¥Xtiu?LX sfrmtitWlrf- 

mmmm (a -2) «Lfc 0 
[0134] jiflEtttsii^, %#\- , &mw.&^KLftnm 

5 0 0ml (D^^^M^— ^~7\Z. 5 O 

ml^AU ^cz t°U>-^2 0 ON-y v h/^/#?m<D 

nd, hy-f y^f/w^x^^sro. 12 5^ y^- 30 

;^DL, #;V N -C\ 2,6-v ? -t-^' 5 ? L yi'-4-^^/V7^y — 



JQET> 5 0tt'3 0M l^&fTofcfft, i^i©^^ 

^^^/-/k^d^l, *<y ^-&#fm£-t*\ 80ttl 

2B#fflL SEBEftfllSr^ofclg^ 5 1 g *s 

15 6. 7 t C-C&'9. [77] Kt2. 53dl/ 

[0 13 5] 

[Jfc«E0*j4] MSflfeKfcWt, 2,6-^-1-^/1-4-^ 

[0 13 6] 
«2] 









# u 


Tm 


C*] 




tt SI 


ft 


a s 


ft 


ttft 


(1C> 


Cdl/6) 




(mmol) 


(mmol) 


(«> 




TIBA 


0.125 


DTBMP 


0.1 


li.51 


156.7 


2-53 


it I* 09 4 


TIBA 


0.125 




0 


3.53 


151.0 


1.95 



[01 37] 

-;-^ix^0. 00 5? U^/K i/yt'7 U >r 
=A0 = n y K£r0. 0 0 0 5 5 V 

^-n^^n/v) ztfu— h&0. 00 1 ? y^/K wC^Hi 
lf-CiD^T5^r«LWM (a -3) 

[0 13 8] _hSB£ttJ3'Jfc:. fc#fcS*e*LfcrtgMS 
5 0 0ml (Dtfy b/^^2 4 0 

0 m 1 £3£A U J^^T, 1-^-^ 7 s - >- 10ml U 



rc Q rni:xf 2 0 0N-y ^ h/v/B^f^S^ 

40 7 5tfl0»^*t^^ 

h y oc^/ur/v^xi^A^r 0. 25?y ; e;»PU ^ 
v^-e, 2,6— ^-t-^^/v-4-^^-^7^y — /i^ft-o. 45 

$y^«tfc 0 ±15, ^Hgg&ftfeAfe& (a- 



50 



3) ^^mm^m^m^tLo xfi/y^$:2 00N 
Anuffl^Sr^ihLfco ^y-e-^^^ig^Jo^^y — 

/K^*P^., sjfy-^— SrWWS^ 13 0^12^, 

tiU£mk&ftoitte&, ^y-7-17. 2 1 s&mbti 

tZo HbHfc^yv-^^yVh7a-L/-h (MFR) 



(20) 



9-255711 
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»*5. 7 g/10#-Cfc^ 4M?fcfcO. 87 1g/cm s 
[0 13 9] 

[tfc*fc0j5] »S0iJ7i-:fc^T, 2,6~v?-t-^/l-4-p« 

tisaesi^ursK!;^— 3 in**-*-. 

[0 14 0] 

xf^r/i'^[>^o. 2 5 5: y ^;\s<Dixt>*)\z. h y 4 

y^^-}VT;V%^^\. 25? U*/«U 2,6- 
i/~t-^^-/V-4-^ fjV? 3i y — /VO^lHlSSr 0 . 4 5 5 

[0141] 

xf/i/T/i/^^o. 2 5 5 V ^;^<DiXt> \z. V y 4 
yy^/UT/U^ ^tyJ*& 1 . 2,6- 
i/-t-^^/V-4-^ ^/l^ m J —/U<DWi1}Hik%: 0. 4 5 5 

y 2. 4 5 5 y ^K^ufcr irewa, 

[0 14 2] 
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ij ^n^/l^T/I^ xi^A£r 0. 25^U ; E-;^?)1. 2 5 

^Dfi^rO. 4 5 0^6 2. 4 5?!)^:^ 

m^r^ 3 ir^-r o 
[0 14 3] 

ut«09 6] h»17(c:*3^t. s-a-^id^o-r^ h y 

xf/WT^ 5 ^ A 0 . 255!) ^e/K^ftfc* "9 I- h V 4 
10 y^^-/PT/^5xir>A^r 1 . 2 5 5 y ^/W&AP U 2, 6- 

^ 3 i^-f-o 

[0 14 4] 

3L^/UT;i'^~&J*$:0. 2 55 2 55 

y ^e/Hc U 2, 6-^-1-^^/^-4-^ *f->V7^j — A-£ri3s 

20 [0145] 



& 3 











MF R 






S IS 


ft 

(mmol) 


m 


m 

(mmol) 






g/etn s 




TEA 


0.25 


DTBMP 


0.U5 


17-21 


5.7 


0.871 


itRM 5 


TEA 


0.25 




0 


11. 6U 


MOO 


0-875 




TIBA 


1.25 


DTBMP 


1.23 


18.87 


5.1 


0.873 




TIBA 


1-25 


DTBMP 


2.1*5 


17.2U 


9.8 


0.874 




TEA 


1.25 


DTBHP 


2.U5 


17.61 


6.7 


0.87U 




TIBA 


1,25 




0 


13.84 


20.6 


0.873 




TEA 


1.25 




0 


7.5ft 


>100 


0.87U 



[0146] 

imnmi 1] ^Mt^tfc^isoomi^ 

tf^^M*— h? u—7\z. F/Uxy2 4 0 0ml &3£A 

u i-^fyiomi^AUfco mi-^ 

^u^^r 2 O ON-y h/V/^F^^ffiT^iEi^ii:, 75 
<t-?i O^TO©bfc 0 rtil:, hyxf^7;P5nr) 

•A£rO. 2551)^/^01, 2, 

;U-4-* =^^y 3: y — /U& 0 - 4 5 5 y ^e/HBSbP L5^ 

zi^Av^^/^O. 0 0 0 5 5!)*^ 5lttS^, 

y^—fr) tfi — h£rO. OOHD^nil^ 

*&Lfc, oi^uv^^sr2 o oN-y >y b^/mm^m-?^ 



l 30^1 «JE$£»S:ftofc*g*, 
^y-e— 16. 3 4 gtfmbftfz.o nbtltztfV'T—'D 
M F R f £ 5 . 4 g/lO#-C&9, «&ffittO. 8 7 3 g/ 
40 cm' t?fcofc 0 
[0 14 7] 

Iit®S#ij8) mmmi lldfe^T. 2 t 6-^-t-^/^-4- 

[0148] 
[^4] 
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(21) 




1ftffl¥-9- 2 5 5 7 1 1 



40 





« £ 


ft 

(mmol) 


7W-* 


mm* 
* 

(ainol) 


# 0 v - 

UKS 

(g) 


MFR 


g/cm J 




TEA 


0.25 


DTBMP 


0.H5 


16. 3H 


5. a 


0.873 




TEA 


0,25 




0 


9-95 


>100 


0.B7U 



[0 14 9] si 
[HJfe^Jl 2] »II«Lfc3 0ml <D#9* 

;W5^^A^0. 0 0 5 ;U*/K (l, 3— ^t^^/W 10 

* 7$u— b&O. 001 ; 

y^vK r Oil)? "CAD 1 1 5 ^FbI^ Lf MMI 
(a -4) ftl»Lfc, 

[0 15 0] _tfS<>^SfJ(-. ^(-aiRlKftUfcrt^fil 

5 0 0ml (^^^^i^^-— ~f\Z. 5 0 

1 2 0N-y y Yjv/^Wi(DmrQ^M^^:, 5 0 
tt2 0»^t^^ o iHC, hHV^f 20 

/ur/^^ ~£a&o. s^y^iiiDU &i^-e, 2,6- 

^-t-^f/W4-^ f/i/7xy — 0 . 9 5 5 V ^A-iSs 
APUfc 0 5#&, _LfE, ^ffiSSttttffi (a -4) Sr^gflP 
jUT^&BM&Lfco ifUy^*8 0N-I)yhA'/«f 

r^. t°w^^/^^ i 2 on-j; ^ h/ux^^(7)S-eii 
^-^£*riM<£>y ^y-zH^D*., TKy-^-^^fw 

1 3 Ot-?l «J3E«»Srfro/S:te*, # 

y-^-5. o 2 gas#t>jftfc,> #ettfcjKy ^-<d^?- 30 

U>"£S»i7 8. l^/ls%X*$>V , RSVtel. 87d 

% 5 



: [0151] 

[Hfe^ji 3] mmmi 2ic^ov^, hy^y^r 
/^^!>^^o. 5 5 y^^ssan-rsftb!!) h y^^ 

/UT^^^^ASrO. 5 5 y ^e/u^JDUfcr £J£WU3\ 
30£#Jl 2 £IPI«tz: UT^y «r#fc 0 fe*«:38 5(c: 

[0 15 2] 

[tfctfe0»J9] MWJl 2^:f3^T, 2,6-^-t-^/P-4- 
[0 1 5 3] 

uxMmi o] isjfe^ji 2m^, hy^y^/ur 
/v^^a^o. 5 5: y^-/v^pi~^f^^"9(- h y^ 

/l^T /V 5 ^ 17 A £: 0 . 5^y *AsW$\ U , 2, 

tt, mm&n 2kmm\z.v,x#v-?-*ntc. 0 &&&& 
5 i^-r 0 

[0 1 5 4] 

/wsi-^a&o. 5 5; y ^/^#p-f£tt;b9 h y y 

^7/i/^^>)Al:0. 5 ^ y ^^SsiDtfc- <t£Wfi, 

[0 15 5] 
[3^5] 





a s 


* 

Cmmol) 


7x/-l 

a 0 


(ausol) 


# tj 

IRS 

Cg> 


X f \t > 


R S V 
(dl/g) 




TIBA 


0.5 


DTBHP 


0.95 


5.02 


78.1 


1.87 


£i&Wl3 


TEA 


0.5 


DTBMP 


0.95 


u.93 


77-7 


2.01 




TIBA 


0.5 




0 


0.6U 


78-3 


1 .U3 




TEA 


0.5 




0 


0.10 


77.9 


1 .20 




TMA 


0.5 


DTBHP 


0.95 


O.JiS 


78.0 


1.38 



TMA : I- ij /f/l/T^i-^A 

[Ell] **Mli:«6al-U7-f ^fi^ttjfiC©BB«!xa«:5K 



(22) 



&ffl¥-9- 2 5 5 7 1 1 



[Ell] 



(b) ^m&mf&fr 



M R 1 r 2 R 3 



M 
R 1 

R'.R 8 



R R 
~8 ^„ 7 



R 



R R 



j|/ -Y * • * tt 



